In this talk I report on the recent developments in the subject of dynamically generated resonances. In particular I discuss the γp → K 0 Σ + and γn → K 0 Σ 0 reactions, with a peculiar behavior around the K * 0 Λ threshold, due to a 1/2 − resonance around 2035 MeV. Similarly, I discuss a BES experiment, J/ψ → ηK * 0K * 0 decay, which provides evidence for a new h 1 resonance around 1830 MeV that was predicted from the vector-vector interaction. A short discussion is then made about recent advances in the charm and beauty sectors.
Introduction
The unitary treatment of coupled channels with interaction kernels extracted from chiral Lagrangians has given rise to the chiral unitary approach that provides scattering amplitudes for hadron hadron interaction and, by looking at poles of the scattering amplitudes, bound states or resonances which we call dynamically generated. 1 The chiral Lagrangians are extrapolated to include vector mesons by means of the local hidden gauge Lagrangians 2 and then one can study vector-vector and vector-baryon interactions. 3 In the vector-vector sector this interaction has been shown to lead to many resonances, 4 some of which can be associated to known states, while a few others are predictions. One of these is a h 1 (0 − (1 +− )) state which couples only to K * K * . In the vector-baryon sector, several resonances around 2000 MeV have been found in 5 from the interaction of vectors with the members of the proton SU(3) octet. Some 1/2 − states appear from the interaction which can be associated to known states, but some are predictions. In fact, there are predictions of states around 2000 MeV that could be associated to states previously catalogued in the PDG, but which have disappeared in the latest edition of the Book.
In the charm and beauty sectors the proliferation of X,Y,Z mesonic states which do not fit the conventional charmonium spectrum have led to a plethora of works suggesting molecules, tetraquarks, and other exotic states. 6 The baryon sector has followed this trend with multiple suggestions of non conventional baryons. 7 In this talk I will address some examples in these sectors.
2.
Signature of an h 1 state in the J/ψ → ηK * 0K * 0 decay
We plot diagrammatically the process in Fig. 1 . If we produce an η and a K * K * in the most favorable process involving L=0 in the vertex, then the quantum numbers of the K * K * pair are I G (J P C ) = 0 − (1 +− ). These are the quantum numbers of an h 1 resonance. The produced K * K * will interact, which is depicted by the bubbles in the figure signifying the multiple interactions of the Bethe Salpeter equation. Then, if this interaction is strong enough to produce a resonance, as found in, 4 a peak will be produced in the invariant mass of a final K * 0K * 0 state. This is what is seen in the experiment, 8 as shown in Fig. 2 . In 9 the evaluation is done for this invariant mass distribution and taking the input from, 4 up to a an arbitrary normalization, the curves of Fig. 2 are obtained which provide a good reproduction of the data. A choice is made there of the subtraction constant of the loop function for the two K * K * mesons. With this subtraction constant demanded by experiment, one can go back to 4 and evaluate the K * K * scattering matrix with the h 1 quantum numbers, and one finds that the amplitude contains a pole corresponding to a resonance around 1830 MeV, in qualitative agreement with the prediction around 1800 MeV. The experimental data have served to obtain additional information that can make the prediction more precise. Hence the experiment provides evidence for a new h 1 state which is so far no catalogued. 
The γp
In a recent experiment, 10 the cross section for the γp → K 0 Σ + reaction exhibits a curious behavior close to the K * Λ threshold. The cross section suddenly drops and the differential cross sections become isotropic. The cross section is not reproduced by any of the standard models MAID, SAID, etc. A hint was given in 10 that this could be due to the role played by intermediate states of vector-baryon. A materialization of this idea was recently made in.
11 In this work the mechanism for K 0 Σ + photoproduction was taken as depicted in Fig. 3 . The photon gets converted into a vector meson according to the vector dominance hypothesis.
2 Then the vector and the nucleon interact, as done in 5 and finally, a vector and a baryon produce the final K 0 Σ + state via the exchange of a pion. In the energy region of interest the vector-baryon states of relevance are
and we take all of them into consideration. We then repeat the same with the γn → K 0 Σ 0 reaction. The cross section for the reaction shows up a peak due to a N * dy-namically generated resonance around 2000 MeV, 5 but the striking thing is that there is a destructive interference between the intermediate K * Σ and K * Λ channels such that the cross section for the proton falls down precisely where the individual contributions have the peak, as can be seen in Fig. 4 . On the other hand, in the case of a neutron target, the K * Λ contribution is weaker and the peak of the cross section is still seen after the interference, such that the cross section on the neutron develops a peak where the cross section on the proton falls down. This is a net prediction of the theory which would be very interesting to be observed. Although with some difference, since we have more possibilities in the intermediate states, these findings are a reminiscence of those for η photoproduction on protons and neutrons found in, 12 where a peak seen in the photoproduction on the neutron targets was interpreted as a consequence of the different interference of the KΣ and KΛ channels. In the case of γn, the intermediate state for KΛ is K 0 Λ and the photon does not couple to the neutral K 0 , hence there is only contribution from the KΣ channel in that case. With the input used in 5 we find the results of Fig. 5 shown by the solid line. The fall down appears but is displaced with respect to the experimental data. This serves us to fine tune the subtraction constant in the meson baryon loop function. Once this is changed, the agreement with data is then good. With the new parameters we then evaluate the cross section for the neutron target and we find a peak in the cross section at 2075 MeV, which is a prediction. Furthermore, with these parameters we can now evaluate the poles of the vector-baryon amplitude, finding one around 2030 MeV. Thus, the data can be interpreted as the effect of a dynamically generated resonance (1/2 − , 3/2 − ) at 2030 MeV. 
Dynamically generated states in the charm and beauty sectors
This topic has generated much activity [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] and recent short reviews can be seen in 6 and. 7 We shall address here some recent work on the topic. In 24,25 baryon states of hidden charm were investigated using an extrapolation to SU(4) of the results of the local hidden gauge in SU (3) . Actually the dominant terms in the potential come from the exchange of light vectors where the heavy quarks play the role of spectators. In this case the results can be obtained from a mapping of SU(3). It has been found recently 28, 29, 31 that these results are consistent with heavy quark spin symmetry.
26,27
In 24,25 one obtains a N * and a Λ * states in the pseudoscalar-baryon and vector-baryon cases. The nucleon state, with mass around 4260 MeV couples mostly toDΣ c , while there are two Λ, one around 4200 MeV, which couples mostly toD s Λ + c andDΞ c , and another one at 4400 MeV, which couples mostly toDΞ displaced by about 150 MeV with respect to the PB states. These states are also found to have relatively narrow widths of about 50 MeV. It is thus quite surprising to find N and Λ states with such a large mass and a small width. The reason is that they can decay to lighter channels of PB or VB, but the transitions are penalized by forcing the exchange of a heavy vector that reduces the strength of the matrix element. In a more recent paper, these ideas are generalized to the beauty sector 30 and again the states obtained have masses of around 11000 MeV. In 28 baryon states of hidden charm are studied from the perspective of heavy quark spin symmetry using dynamics of the local hidden gauge. The results of 25 are reproduced and extended to other combinations of pseudoscalar-baryon or vector-baryon. In 29 this is extended to the beauty sector, and one again, the results of 30 are reproduced and more states are predicted from different combinations of meson-baryon channels. An extrapolation of these ideas is also done to the meson-meson sector, where meson states of hidden beauty are generated. 31 A fair amount of states is predicted which we hope will be found experimentally in the future.
Another source of predictions in this sector comes from the use of Heavy quark spin symmetry, using some phenomenological input, where results qualitatively similar to those reported before are also obtained. [32] [33] [34] A variety of methods are also used in other works. [35] [36] [37] [38] The list of work done in this issue is long giving evidence of a thriving field.
Conclusions
The chiral unitary approach has proved very efficient to study the interaction of hadrons, and sometimes the scattering matrices show poles that are consequence of the unitarization with the potentials obtained from the chiral Lagrangians, signalling the existence of dynamically generated states, which are a kind of molecular states of some hadrons. Mounting experimental information is giving support to the nature of these states by finding some of the states predicted that had not been reported before. On the other hand, and curiously, it has been in the charm and beauty sectors that many states have been found that do not fit in the ordinary scheme of the quark model and call for more complex structures, some of them clearly of molecular nature. The theoretical effort in these sectors is impressive, as well as the amount of states predicted. With the continuing observation of new states in these sectors in the different facilities around the world, we can only hope that these predicted states are gradually found and we deepen our understanding of hadron physics.
